The effects of 2 hours of renal artery occlusion were studied in previously uninephrectomized rabbits. Oliguric renal failure by arterial clamping was produced. Renal blood flow was maintained during observation periods, except for an early decrease in outer cortical blood flow without change elsewhere. During the oliguric stage medullary osmolality was markedly diminished, concomitantly with reduced (U/P)osm. Cin, EPAH and sodium reabsorption were decreased, accompanied by tubular necrosis and intratubular casts. During the early diuretic stage Cin, medullary osmolality and (U/P)osm were still reduced. Intratubular casts disappeared while regenerated tubular cells were focally observed. Two weeks after the occlusion, improved Cin, EPAH, sodium reabsorption, medullary osmolality and (U/P)osm, and regenerated tubular epithelium were found. In 7 weeks Cin and EPAH had returned to the preclamping values whereas medullary osmolality remained decreased with the appearance of medullary fibrosis. (U/P)osm was not completely restored. The findings indicate that during the oliguric stage of acute renal failure of rabbits renal blood flow is maintained, except for a decrease in outer cortical flow, and urine concentrating ability is restored more slowly than other measured functions.
casts disappeared (Fig. 6 ). In this early diuretic stage regeneration of tubular cells was focally observed. Fig. 7 shows the finding observed in 2 weeks after the occlusion. The regeneration process of tubular cells advanced markedly.
Interstitial edema and glomerular congestion disappeared. Seven weeks after release of clamping, damaged tubular epithelium was completely repaired. Interstitial fibrosis, which appeared 3 weeks after the occlusion, became more marked in the medulla and cortex (Fig.8) . There was no evidence of glomerular injuries.
DISCUSSION
Two hours of clamping of the unilateral renal artery gave rise to severely reduced urine output, hyponatremia, hyperpotassemia, elevated blood urea nitrogen and creatinine concentrations, diminished inulin clearance, a urinary concentrating defect and reduction of the medullary osmolal gradient in a contralaterally nephrectomized rabbit.
The finding is apparently comparable to that in oliguric acute renal failure in man. Teschan and Mason17) described that experimental procedures that involve severe ischemia produce renal infarction or extensive cortical necrosis rather than the focal lesions of tubulorrhexis in the dog. They further pointed out that with acute renal failure in man, rarely there is cortical necrosis and renal infarction while focal tubular necrosis is the rule. In the present experiments, rabbits in which macroscopic renal infarction was produced by the arterial occlusion were discarded. The prominent histological changes were tubular necrosis and intratubular cast formation.
There was no evidence of glomerular injuries, except glomerular congestion seen during the oliguric stage.
In this model of acute renal failure, oliguria resulted in the face of maintained renal blood flow during the first several days after release of the clamp. The following mechanisms may be proposed to account for oliguria: experiments the medullary osmolal gradient was apparently restored to the preclamping level 2 weeks after release of the occlusion. However, medullary osmolal concentration measured in 3 and 7 weeks was significantly lower than that in 2 weeks, indicating reappearance of urinary concentrating impairment. In experiments in mice, Fox30) has described progressive deterioration in renal function, accompanied by production of interstitial fibrosis, after recovery from ischemic acute renal failure. Thus, interstitial fibrosis, which appeared 3 weeks after the occlusion, might have impaired the tubular reabsorption with resultant reduced medullary osmolal gradient. Contrary to our findings, Briggs et al8) reported that after recovery, glomerular filtration rate is reduced more often than urinary concentrating ability, estimated by measurement of urine specific gravity after water deprivation, in acute renal failure in man. The difference between their and our data may be partly due to the difference in the causes of acute renal failure.
CONCLUSION
The pattern of recovery of renal functions was observed in ischemic acute renal failure in rabbits and the following conclusions were obtained: 1) oliguria continues even when renal blood flow is maintained, except for a decrease in outer cortical blood flow, and 2) the urinary concentrating ability and medullary osmolal gradient are restored more slowly than renal blood flow, Cin and EPAH.
